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ABSTRACT 

The Naval Command, Control and Ocean Surveillance Center (NCCOSC), 
Research Development Test and Evaluation (RDT&E) Division’s (NRaD) 
Communications Department is conducting applied research toward the development of a 
high-data-rate (HDR), line-of-sight (LOS), digital modem for ship-to-ship, ship-to-shore, 
and ship-to-relay communications. Development of bandwidth efficient HDR 
communications in a maritime radio environment is a challenging research problem due to 
the time-varying propagation effects within the marine layer. Marine layer propagation 
typically causes fading of the signal spectrum due to RF interference effects and 
intersymbol interference because of multipath induced time spreading. The use of adaptive 
equalization to overcome distortions is difficult in this environment because of the 
dynamic nature of the signal propagation caused by transmitter and/or receiver motion and 
the maritime layer atmospheric effects. An alternative to channel equalization is the 
application of coded orthogonal frequency-division multiplexing (COFDM) which 
overcomes distortion effects without equalization through its orthogonality properties. 
This thesis explores the application of COFDM toward a HDR LOS maritime 
communications modem. The modem model is emulated in MATLAB and simulations are 
performed. Analysis of the simulations are conducted and evaluated as to the feasibility of 
a COFDM implementation in the presence of known noise and signal fading conditions. 
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I. INTRODUCTION 



A. BROAD AGENCY ANNOUNCEMENT FOR A WIRELESS MODEM 

The Naval Command, Control and Ocean Surveillance Center (NCCOSC), 
Research Development Test and Evaluation (RDT&E) Division’s Communications 
Department is conducting applied research towards the development of a HDR, LOS, 
digital communications system for ship-to-ship (link 1), ship-to-shore (link 2), and ship-to- 
relay (link 3) type connectivity. The goal of the applied research is to develop a wireless 
communications network within a Battle Group (BG) or Amphibious Readiness Group 
(ARG) allowing high capacity voice, video and data transmissions among the platforms as 
well as the ability to link together the assets of each of the platforms. The added 
robustness of the asset connecting infra-structure will allow separate platforms without 
HDR capabilities to gain connectivity to a platform that does have HDR capability. (Fig. 
1 ) 



The primary objective of NRaD’s Broad Agency Announcement (BAA) [1] is to 
develop a radio frequency (RF) modulator/demodulator (modem) with the capability of 
transmitting full-duplex 1536 kilo-bits-per-second (kbps) in the Naval maritime 
environment using a 600 kHz frequency channelization [1], This requires that the 3dB 
bandwidth of the transmitted signal be less than 480 kHz. It is essential that the modem 
demonstrate reliable communication at useful ranges between mobile platforms such as 
Navy ships, helicopters, and sub-sonic fixed wing aircraft as well as various shore sites. 
Presently the modem is planned to transmit and receive HDR signals within the 225-400 
MHz band, with the possibility of using the higher Ultra-High Frequency (UHF) spectrum 
1350-1850 MHz band. It is also desirable to have an open non-proprietary system 
allowing for inter-operability with other existing Navy, Army and Air Force radio systems. 
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